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INTRODUCTION
This paper presents the quality analysis for the statistical matching conducted for a research project on household consumption behavior, household indebtedness, and inequality for Turkey. 1 The matches were done for four years (2005, 2008, 2009, and 2012) of the Household Budget Survey (HBS) and the Survey for Income and Living Conditions (SILC) . 2 The aim of the statistical matching is to transfer household expenditure data from the HBS files to the SILC files. Our particular problem is creating a synthetic micro-data set containing information on In order to conduct this analysis, we need a data set containing information on demographic, economic, and social characteristics of individuals and households, particularly debt status, debt amounts, and consumption expenditures of households. In Turkey this information is not available in a single data set, but distributed between two micro-level, nationally representative data sets (HBS and SILC). We create a synthetic data file containing information from the two files with constrained statistical matches (CSM) using propensity score rank (see Kum and
Masterson 2010).
The matching algorithm developed by Kum and Masterson (2010: 183) uses "propensity scores to rank observations within prespecified segments and then matches records from the donor data file to records in the recipient data file by rank." We use Stata programs created at the Levy Economics Institute of Bard College both for estimating propensity scores and the matching procedure. 3 The rest of this paper is organized as follows. The source data sets are described and their demographic characteristics are compared. Then the quality of the match is reviewed. The marginal and conditional distributions of the transferred variables in the synthetic data set are compared to their distribution in the source data sets.
STATISTICAL MATCHING

Data and Alignment
The Turkish Statistical Institute (TurkStat) produces both of the data sets that we use in the matching. The HBS has household consumption expenditure information, in addition to the variables regarding income sources and levels, as well as a variety of demographic information for individuals and households. The SILC contains information on income sources at both the individual and household level, homeownership, mortgage and consumer debt, and-to some extent-the debt servicing burden, which will be critical for studying the dynamics of household indebtedness and consumption behavior. These two data sets have been used separately by researchers so far; however, they have almost never been used together. We examine four benchmark years (2005, 2008, 2009, and 2012) to analyze changes in household debt. Although the credit expansion and the phenomena of household indebtedness had started around 2003 in Turkey (after the recovery from the 2001 crisis), our work will treat 2005 as the base year since it is the earliest year that we have data for. Table 1 shows the main features of the data sets for each of the years in our study. The sample size of the SILC is somewhat larger than that of the HBS, especially in 2012. Due in part to the larger sample size, SILC is regionally representative. Unfortunately, since (except for 2003) the HBS has only the rural/urban breakdown, we are not able to use regional disaggregation in the matching procedure.
Another point we should make is that in 2007, TurkStat changed the way that it estimates the national population (it switched to an address-based population record system), which is critical in determining the sampling weights for representative surveys. As the HBS used projections of the population estimations from 2000 until 2007 and SILC used this new system from its beginning, there is a large difference in their estimates of national population (four million people). As we will see below, this also causes larger differences in the distribution of strata variables between the two surveys for this year.
Alignment for Reference Periods of the Surveys
All of the variables in both data sets refer to the survey period (t) with two exceptions. The income variables in the SILC refer to net individual and household income earned in the year prior to the survey (t-1), while the HBS reports incomes earned in the survey period. In order to overcome this problem, we prefer to match HBS(t-1) to SILC(t). 6 As for the age of the individuals, the variable in the HBS corresponds to the age at the time of the survey, while in the SILC, age is defined as the age at the end of the income reference period. Therefore, since we match SILC(t) with HBS(t-1), we do not have any inconsistency with regard for age. By matching SILC(t) with HBS(t-1) we solve the problem with income; however the rest of the common variables we use in the matching procedure will have different reference periods. A comparison of the strata variables for SILC(t), HBS(t), and HBS(t-1) indicates that the distribution of common variables other than income exhibit very similar patterns (tables 2 and 5).
Therefore, we have reasonable confidence in our solution for dealing with data reference periods in the two surveys.
Common Variables
The first step of the statistical matching procedure is the determination of the common variables in the two data sets, as well as the selection of which variables to use as strata variables (used to partition the data into matching cells) and as matching variables (used to estimate propensity scores within the matching cells education, health, and so on and transferred amounts for these expenditure categories along with total household expenditures in the matching procedure.
The next step of the matching process is aligning the common variables in the two files. The common variables should be defined in the same way and distributed similarly in order to ensure a good quality match. For example, variables providing information on the working life and employment type of individuals frequently differ in the two data sets. While one variable indicating whether an individual is an employer, an employee, or an unpaid family worker is the same for both data sets (named ISDUR in the HBS and FI120 in the SILC), other variables regarding the employment status of individuals differ (there are two different variables in SILC:
FI010 and FK210). In order to determine if individuals are currently working, retired, students, 7 Sutherland, Taylor, and Gomulka (2002) combine expenditure and income data for the UK. The common variables for the matching procedure are similar to ours. 8 The aggregate expenditure categories we created are: food, alcohol and tobacco, clothing, rent, housing (expenses on residences including rent and imputed rent), utilities, durables, nondurables, phone, cars, utilities, repair services, transportation, personal care and recreational services, education, health (two groups: services and goods), insurance, and other services and goods.
or unemployed, we use nine different variables across the two data sets. In tables 2 through 5, we compare the distributions of strata variables in the two data sets for each study year. As mentioned above, the 2005 sampling weights of the two surveys were estimated using different population projections. Hence, there are large differences in the distribution of rural and urban households between the HBS and the SILC. Although the magnitude of this inconsistency can also be seen in the age and family type variables for 2005, we do not observe the same problem for the other study years. The largest difference in the distribution of strata variables is for the dummy of the employment status of the household head.
As mentioned above, the reason behind this difference might be that we use four different variables to create this dummy.
In table 6, we compare the weighted frequencies between surveys by a combination of strata variables: household disposable income ranges, the education level of the household head, and rural/urban status for 2012. There are differences between the surveys, however these differences are reasonable for most cells except the cells defined with the highest income range and higher education. The reason for these differences is that the number of records in these categories is very limited in both surveys.
9 ISDUR, ISNEDEN, CALIS_AY, and IS_ARAMA in the HBS and FI010, FI020, FI040, FI120, and FK210 in the SILC. By using these variables we created a common variable in both data sets categorizing the household head as an employer, an employee, an unpaid family worker, a student, retired, or inactive for reasons other than being a student or retired. We used this variable to estimate propensity scores, but we created one more variable out of this with only two categories (active and inactive) as a strata variable (a dummy for active household heads). Tables 7 through 10 give the frequencies of matched households by the years examined. We combined our six strata variables, yielding a maximum possible number of 965 matching cells in the first round for each match. However, many of these cells either had no donor records, no recipient records, or an inadequate total number of records for the propensity score estimation.
Quality Assessment
Thus we could not estimate propensity scores for these cells, which reduced the number of matches in the first rounds of each study year. Nonetheless, we were able to match 90 percent of the weighted records in first three to five rounds for each year. 
